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Abstract of the Dissertation 
 After-school programs (ASPS) aimed at improving at-risk student achievement abound 
and receive considerable funding.  Research provides some evidence that ASPs can improve 
reading and math achievement for at-risk students, although rigorous evaluation of the programs 
and outcomes is minimal.  Specifically absent from current ASP literature is examination of 
dosage, in the form of hours of program attendance, and its impact on at-risk student 
achievement.  ASP research; research on learning and time; and expertise theory indicate dosage 
rates that are too low and too high will not impact student achievement.  
 This study investigates the impact of after-school program dosage and expertise on 
achievement.  This study took place in a mid-sized, urban school district in Kentucky.  ESS 
monies are provided by the state for ASPs targeting at-risk student achievement.  The district 
studied provided ESS funding to all low-performing schools to implement an ASP to improve 
student achievement.  Data was gathered for all 10th and 11th grade students from the low-
performing high schools in the district (n=1346).  Dosage levels were calculated for each 
participant: none, low, mid, high, in English/Language Arts and Math.  English, reading, and 
math ACT PLAN and ACT test scores were included for each participant. 
 An ANCOVA test was performed to investigate the impact of risk status (SES), dosage 
(number of hours) and expertise (PLAN) on student achievement (ACT test).  Expertise was the 
covariate.  ASP dosage did not have a significant effect on student achievement.   Risk status, 
after controlling for expertise, did not have a significant effect on achievement.  This study 
indicates expertise is a more powerful predictor of achievement than risk status.  
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Chapter 1 
Introduction 
 
Educators have long touted the potential achievement benefits associated with after-
school program attendance despite a lack of substantive, research-based evidence.  Public and 
private funds have been funneled to state-, district-, and school-level entities, in the climate of 
high stakes accountability, for after-school programs targeting the achievement gap (Cross, 
Gottredson, Wilson, Rorie, & Connell, 2010; Durlak, Mahoney, Bohnert, & Parente, 2010; 
Granger, 2010; Lauer et al., 2006; Pierce, Bolt, & Vandell, 2010; Seiler et al., 2007; Seiler et al., 
2008).  The impact of time on learning has been a focus of education research for decades. Most 
research indicates a positive impact on learning with increased instructional time; however, an 
achievement gap still exists and is reportedly widening, particularly in low-performing schools 
(March & Kleitman, 2002; Pierce et al., 2010).  This study contends that different levels of 
program dosage, in the form of hours of attendance, among students at different levels of 
expertise will result in varying degrees of achievement.  Examination of the achievement levels 
attained by students at different dosages would help educators strategically fund and plan 
academic after-school programs.  Schools and districts could use student data to ascertain 
pretreatment expertise levels in conjunction with predicted subgroup dosages that result in 
positive achievement gains. 
Statement of the Problem  
Since the early 1900s, school age children have increasingly come from homes in which 
both parents work or single parent homes with little or no after school supervision (Apsler, 2009; 
Lauer et al., 2006; Pierce et al., 2010).  Coupled with societal concerns for a potential increase in 
the prevalence of crime and neighborhood safety, there is a greater demand for after-school  
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programs (ASPs)  (Apsler, 2009; Cross et al., 2010; Durlak et al., 2010a; Kidron & 
Lindsay, 2014; Lauer et al., 2006; Pierce et al., 2010).  Although there are different types of 
ASPs for adolescents that provide a variety of activities, including sports, arts, study hall, games, 
etc. (Shernoff & Vandell, 2007), education reform shifted the focus of ASPs to academics 
instead of primarily supervision (Apsler, 2009; Lauer et al., 2006; Pierce et al., 2010).   
Under the No Child Left Behind (NCLB) Act of 2001, schools, districts and states 
became accountable for failure to meet targeted goals for gap groups identified using assessment 
scores.  A gap group consists of a group that has historically been subjugated by a comparative 
group and for whom public educational institutions are legally obligated to provide equal access 
and opportunity.  Gap groups can be categorized by race or ethnicity, socioeconomics, gender, 
and/or disability. Focus on gap group achievement has continued under current federal 
guidelines for education and accountability, Race to the Top, and impacts how states receive 
federal monies (U.S. Department of Education [USDE], 2009).  
In response to greater societal demand for ASP opportunities and political influences on 
school, district and state accountability, Kentucky legislated funding for a specific, academic-
based ASP with the intention of targeting gap students, Extended School Services (ESS) (Seiler 
et al., 2008).  Kentucky Regulation 704 KAR 3:390 specifies use of ESS monies to provide 
additional academic intervention for the highest-need students (Seiler et al., 2008).  In particular, 
achievement gaps have remained stagnant or widened for low socioeconomic status (SES) 
students based on standardized test scores (Kentucky Department of Education [KDE], 2015; 
Weston & Sexton, 2009).  According to the 2014 State Report Card for Kentucky, 68.7% of 
students overall have achieved proficiency on the state accountability model, a combination of 
state and national assessments; among all gap groups, 35.1% have reached proficiency at the 
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high school level (KDE, 2015).   Only 27.4% of low SES, high school students are proficient in 
Math, and 45.4% of low SES, high school students in Kentucky scored novice, the lowest level, 
in Reading (KDE, 2015).  
 Studies of the impact of ASPs on achievement are rife with confounds as programs 
inherently involve students who volunteer to participate or research methodology does not 
account for attrition. The inconsistency among studies in reporting attendance data, including the 
evaluation of students who are referred to but do not attend ASPs or students who dropout of the 
program, “may explain why many after-school evaluations have found only small or no effects 
on… outcomes” (Dietel, 2009).  A 2008 Review of ESS programs in Kentucky indicates that 
schools coded students as participants in the program if they attended at least one session (Seiler 
et al., 2008).  Although attendance is linked with positive academic outcomes, it is often reported 
inaccurately (Seiler et al., 2008; Lauer et al. 2006) or indicates positive outcomes with smaller 
effect sizes (Dietel, 2009; Hanlon, Simon, Grady & Carswell, 2009).  
 One factor contributing to positive outcomes among older youth is that the out-of-school-
time (OST) program is “well-attended” (Harvard Family Research Project [HFRP], 2011).  
Program attendance is inherently linked to outcome effect. Within current ASP research, study of 
outcome effects and dosage requirements are nonexistent or negligible (Apsler, 2009; Cross et 
al., 2010; Dietel, 2009; Durlak et al., 2010a; Durlak et al., 2010b; Hanlon et al., 2009; Lauer et 
al., 2006; Seiler et al., 2008).  Examination of the varying degrees to which levels of dosage 
impact achievement will contribute to the body of after-school program research.    
Significance of the Study 
 The framework for the proposed study exists within the most current research available 
on out-of-school time (OST) programs, ASPs, and ESS (Apsler, 2009; Cross et al., 2010; Durlak 
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et al., 2010a; Durlak et al., 2010b; Kane, 2004; Kidron & Lindsay, 2014; Lauer et al., 2006; 
Patall et al., 2010; Pierce et al., 2010; Seiler et al., 2008; Shernhoff & Vandell, 2007).  
Evaluations that evidence small academic achievement gains associated with ASP and OST 
programs, including extended day and year initiatives used for academic instruction, has 
heretofore been examined primarily within meta-analyses (Cross et al., 2010; Durlak et al., 
2010b; HFRP, 2011; Kidron & Lindsay, 2014; Lauer et al., 2006; Patall et al., 2010).  ASPs and 
other out-of-school time (OST) programs, including Kentucky’s ESS programs, originally 
intended under 1990 legislation to target gap groups, currently lack rigorous evaluation of 
program goals (Durlak, Weissberg, & Pachan, 2010; ECONorthwest, 2008; Kidron & Lindsay, 
2014; Lauer et al., 2006; Seiler et al., 2008). Imperative to the study of ASPs is program 
evaluation and construction of a statistically sound model that explains variation in outcomes.   
  Meta-analyses of studies of after school programming for at-risk or disadvantaged 
students identified as statistically rigorous by Durlak, et al. (2010b) indicate that some after-
school programs (ASPs) can have positive outcomes for reading and math achievement, as well 
as impact classroom performance, although “reasons for this inconsistency are not always clear” 
(p. 287).  Research dealing with increased instructional time indicate more positive outcomes for 
students with low SES than other test groups, including: extended school day and extended 
school year (ESY); extended school activities (ESAs); and ASPs (Kidron & Lindsay, 2014; 
Mahoney, Lord, & Carryl, 2005; Marsh & Kleitman, 2002; Patall et al., 2010).  To disregard 
examination of the impact of ASPs on at-risk student achievement would be remiss.   
“Psychological studies of learning show repeatedly that the first variable of human 
learning is time on task” (Anderson, Reder, Simon, Ericsson, & Glaser, 1998, p. 249).  Although 
how time is used is beyond the scope of this study, dosage, in the form of hours of attendance, 
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has been evidenced within the research as contributing to after-school program effects (Apsler, 
2009; Dietel, 2009; Durlak et al., 2010b; HFRP, 2011); however, statistical examination of the 
relationship between ASP dosage and achievement is heretofore nonexistent in relevant research 
literature.  The nature of the relationship between levels of ASP dosage and the impact on 
achievement is worthy of examination.   
  The theoretical tenets of this study are two-fold and were derived initially intuitively: 1) 
increased dosage will increase achievement and 2) achievement will vary by dosage based on the 
level at which the ASP participant is performing at the onset of dosage.  Dosage as it relates to 
learning will be examined through research on time and learning.  Dosage, achievement and 
expertise will be examined through the lens of Expert Performance theory.  The underlying 
philosophical tenet that all students can learn at high levels is fundamental to this study and 
relevant to current legislative agendas.   
A study done by Brown and Saks (1986) on time and learning closely parallels the 
philosophical and theoretical tenets of the current study. The shift in educational philosophy as it 
has occurred in the last half century is most evident in the varying stances of Jere Brophy and 
Benjamin Bloom on the differences among individuals and the capacity for learning (as cited in 
Brown and Saks, 1986).  According to Brophy, individuals come naturally equipped with 
varying intellectual levels that include innate capacities for learning (Brown & Saks, 1986). 
Higher intellect equals greater ability for learning; thus, the “relative difference between the two 
individuals will continue to increase” (Brown & Saks, 1986, p. 481).  Brophy believed that 
natural ability would create an inherent gap among students because more intelligent students 
would always achieve mastery more quickly (Brown & Saks, 1986).  Bloom believes as low-
achieving students make greater gains in test scores, less time is needed for additional learning 
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acquisition in order to close the gap (Brown & Saks, 1986). According to Bloom, allocating 
more time for underperforming students to achieve mastery would “promote… equalization” 
(Brown & Saks, 1986, p. 481).  Bloom identifies equivalent achievement as a precursor to time 
needed for learning (Brown & Saks, 1986).  Although Brown and Saks (1986) considered 
socioeconomic status an “arbitrary and imperfectly measured variable…”, their study took place 
prior to NCLB and Race to the Top, the legislation that prioritizes achievement gap deficits in 
current accountability models.  Using initial score (aptitude) to test the effect of high aptitude 
(measured by starting score) on rate of learning, Brown and Saks (1986) found that additional 
time increases “the score of a lower-ability [student more] than a higher-ability student” (p. 498).  
The Brown and Saks (1986) study exhibits parallels to Expert Performance theory wherein 
practice in a particular domain, most notably in the sports, the sciences, music and the arts, 
contributes to significant improvements initially; more targeted specific coaching is required to 
make greater gains after individuals “reach an acceptable level of performance” (Anderson et al., 
1998, p. 257).  Essentially, the interaction of dosage and expertise affect achievement.    
“The task now falls on education researchers to conduct well-designed research that will 
help determine under what conditions, for whom, and when more school time will yield the 
greatest benefits” (Patall et al., 2010, p. 431).  The proposed study seeks to investigate the 
relational nature of dosage requirements among at-risk and not at-risk (NAR) ASP participants 
as measured by gains in expertise on standardized test scores. The study would provide 
evidentiary data that may prove useful to legislators, districts, and schools in evaluating funding 
priorities for ASPs.  While a significant amount of research has been done related to the value of 
various types of OST programs, including after school and ESS programs, there are currently no 
ASPs in Kentucky that identify recommended dosage based on statistical research and analysis 
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of achievement data (Seiler et al., 2008).  No state currently has data indicating that standardized 
test scores of students participating in supplemental educational services have exhibited a 
significant increase (Rothman & Henderson, 2011).    
Purpose of the Study 
This quantitative dissertation explores the nature of after-school program dosage and 
academic achievement among all participants in an ASP implemented during the 2013-2014 
school year across a large, urban school district in Kentucky.   The ASP was called Extended 
School Day (ESD) and no curricular packages or pedagogies were prescribed.  The ESD ASP 
was funded for three afternoons a week, for approximately seven months, at low-performing 
middle and high schools in the district identified by KDE as priority schools based on 
persistently low assessment data.  The middle and high schools in the study also contain high 
percentages of students living in poverty (>50%) as determined by percentage of school 
population qualifying for free or reduced lunch.  The school district allocated $8,000,000 from 
the general fund to subsidize the program, including $3,000,000 for transportation.    
Specifically investigated is whether an identifiable relationship exists between dosage 
and achievement outcomes for at-risk and NAR participants by expertise level.  The 
investigation also attempts to determine if dosage requirements of a prescriptive nature can be 
ascertained using statistical analysis to inform program design and efficiently allocate funding. 
ASP studies identified as rigorous indicate positive achievement outcomes for students with 
midrange dosage (Apsler, 2009; Dietel, 2009; Durlak et al., 2010b).  This study will inform 
statistical methodology for future ASP research and potentially identify a relationship between 
expertise, dosage and achievement thus guiding educators and legislators when designing and 
evaluating programs and allocating funds.  
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Research Questions 
 After school programs (ASPs), out-of-school time programs (OSTs) and Extended 
School Day programs (ESDs) have been attributed with potential for increasing student 
achievement.  Schools, districts, and government agencies fund ASPs although statistical study 
of the ASP impact on achievement is minimally evident in relevant literature (Apsler, 2009; 
Cross et al., 2010; Durlak et al., 2010a; Durlak et al., 2010b; Kane, 2004; Kidron & Lindsay, 
2014; Lauer et al., 2006; Patall et al., 2010; Pierce et al., 2010; Seiler et al., 2008; Shernhoff & 
Vandell, 2007).     
 This study addresses the following research questions: 
R1:  How does dosage impact math and/or ELA achievement among ASP participants? 
R2:  How does risk impact math and/or ELA achievement among ASP participants? 
R3:  How does expertise impact math and/or ELA achievement among ASP participants? 
Organization of Dissertation Chapters 
 Chapter 1 has presented the introduction, statement of the problem, significance of the 
study, research questions, hypotheses, definition of terms, and assumptions.  Chapter 2 contains 
the theoretical framework and a review of literature and research related to after-school 
programming, dosage, and rigor of existent ASP research.  The strategy and methodology used 
for data analysis are presented in Chapter 3.  The results of analyses and findings to emerge from 
the study are contained in Chapter 4.  Chapter 5 contains a summary of the study and findings, 
conclusions drawn from the findings, a discussion, and recommendations for further study. 
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Chapter 2 
Literature Review 
 Political agendas, public policy and societal demands influence youth (Granger, 2010). 
With the increase of families with two working parents, single parent homes, and demands for 
education reform, the demand for after-school programs (ASPs) has increased (Apsler, 2009; 
Cross et al., 2010; Durlak et al., 2010a; Kidron & Lindsay, 2014; Lauer et al., 2006; Pierce et al., 
2010). The prevalence of after-school programs includes myriad activities that keep youth 
occupied: academics, sports, school-sponsored clubs and activities, and community service 
programs (Marsh & Kleitman, 2002; Vandell et al., 2005).  
 Currently at the federal level, one of the strategies touted by politicians as having 
potential to increase student achievement is extending the school day (Patall et al., 2010; Pierce 
et al., 2010) and “the specific type of care requested by many parents reflects growing emphasis 
on academic performance and accountability, due in part to the No Child Left Behind Act of 
2001 (Dynarski, et al., 2004; Lauer et al., 2004)” (as cited in Apsler, 2009, p. 2).  Generally, 
federal and state funding directed at after-school programs continues to increase (Cross et al., 
2010; Durlak et al., 2010a; Granger, 2010; Kane, 2004; Lauer et al., 2006; Shernoff & Vandell, 
2007) as “[e]stimates of total annual federal investment in out-of-school time have reached as 
high as $3.6 billion (financeproject.org, 2007)” (as cited in Cross et al., 2010).  However, “[t]he 
improvements in student performance are too slow, falling short of our own timetable and 
continuing to include disturbing gaps for students from minority backgrounds and low-income 
families” (Weston & Sexton, 2009, p. 32).  Studying the impact of after-school programs 
contributes to research aimed at substantiating the allocation of billions of dollars of educational 
funding (Durlak et al., 2010a; Kane, 2004; Mahoney et al., 2005; Shernoff & Vandell, 2007).  
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Investment in after-school programs is costly; however, results from rigorous study of ASPs and 
outcomes are minimal (Gottfredson, Cross, Wilson, Connell, & Rorie, 2008). 
Theoretical Framework 
 Existent ASP research confounds variables and lacks sound quantitative methodology 
(Kidron & Lindsay, 2014; Patall, Cooper, & Allen, 2010). In the Brown and Saks (1986) study 
of instructional time and student learning, they acknowledged the complexity of measuring time 
in educational settings due to the sheer number of potentially disparate elements that often 
confound the element of time. Quantitative analysis includes strictly defined parameters.  The 
ASP data used for analyses in this study comes from different schools and includes effects and 
interactions of variables that have confounded previous attempts to identify causal relationships 
in ASP research. In order to apply a quantitative model to multiple educational settings, existent 
research on learning and time and expert performance theory, with particular emphasis on 
instructional time as it equates to practice, are examined. 
 Learning and time. Mastery learning theory as it was originally conceptualized by 
Bloom implied that all students can be brought to similar levels of achievement within 
comparable time frames (Arlin, 1984).  Much educational debate in the subsequent half century 
has been fraught with the impact of additional time on learning.  Examination of cumulative time 
spent learning is considered a reliable method for measuring an academic intervention’s 
effectiveness (Poncy et al., 2015). Lavy (2015) found that increased instructional time positively 
impacts student achievement (1 hour = .025 of a standard deviation), although the impact was 
greater for low SES students. Data examined in a Progress in International Reading Literacy 
Study (PIRLS), evidenced an average increase of 47 hours of instructional time in U.S. 
classrooms between 2006 and 2011 (Sandoval-Hernandez et al., 2013).  When increase in 
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achievement was examined, average reading scores among U.S. fourth graders increased by 16 
points (Sandoval-Hernandez et al., 2013).  In studies that examine time and achievement, impact 
is evidenced primarily in mathematics and ELA (Stallings, 1980).  ECONorthwest’s (2010) 
[R]eview of research on extended learning time in K-12 schools, “found a statistically significant 
correlation between total classroom time and student performance for grades seven and 10 in 
both math and English” (p. 2).  “…amount learned is roughly proportional to amount of time 
spent learning” (Anderson et al., 1998, p. 250). 
 Intuitively, increased instruction should equate to increased achievement; however, the 
aforementioned research includes caveats that must be addressed in order to ascertain limits of 
the time and learning interaction as “…there is a point at which more time does not produce 
more learning” (Stallings, 1980, p. 12).  Study of the impact of additional instructional time on 
achievement evidences diminishing returns (Schiman & Rivkin, 2015).  The PIRLS study of the 
relationship between time and achievement “did not show a clear relationship to achievement”, 
because the data from some countries showed a negative correlation between time and 
achievement (Sandoval-Hernandez et al., 2013, p. 5).  Gettinger (1984) investigated the 
relationship of time needed for each learner and student achievement.  Gettinger (1984) found 
“the consequences of additional instructional time may not be the same for all students because 
there are individual differences in how much exposure or instruction is actually needed for 
mastery” (p. 626). 
One tenet of mastery learning is the impact of prerequisite knowledge on subsequent 
achievement (Arlin, 1984).  Acquired domain knowledge versus genetic superiority as a 
precursor to skilled performance has extensive support in research literature (Hambrick & 
Meinz, 2011).  In a 2010 study done using 500 undergraduate students by Hambrick, Meinz, 
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Pink, Pettibone, & Oswald (as cited in Hambrick & Meinz, 2011), preexisting germane topic 
knowledge was the strongest predictor of knowledge acquired.  “For tasks in which initially 
successful (though slow and error prone) performance is within the ability of most individuals, 
consistent practice makes the most difference in terms of performance speed and accuracy” 
(Ackerman, 2007, p. 236).  Research on deliberate practice identifies the need for longer practice 
sessions with novice students (Pachman et al., 2013).  That additional practice time would be 
needed for low SES students is a logical conclusion as they are more often less successful in 
school (Dougherty, Hiserote, & Shaw, 2014; Mahoney et al., 2005; Patall et al., 2010). 
Expert performance theory. Expert performance theory counteracts the notion that “a 
higher dosage of teaching should obviously produce more learning” (Hanushek, 2015, p. F394).  
Ericsson found that with a few hours of memory practice per week, college students were able to 
improve their performance on a test of short-term memory (Ericsson, Roring, & Nondagopal, 
2007).  Expert performance is defined as “reproducibly superior performance” on “standardized 
representative tasks, which can capture this superior performance” (Ericsson et al., 2007, p. 9).  
Ericsson et al. (2007) contend that with practice in a domain individuals are able to rival or 
surpass individuals identified as experts in the domain and there is limited evidence that innate 
ability is a necessity for expertise; alternatively, experience in a particular domain is not reliably 
indicative of expertise.  Ericsson et al. (2007) argue that experts participate in deliberate 
“practice activities designed to change and refine particular mediating mechanisms, requiring 
problem-solving and successive refinement in feedback”; thus, examination of dosage in the 
form of “mindless drill” combined with “mere experience” would not yield the same result 
relative to expertise without the mediating factor of deliberate practice (pp. 18-19).  Novices will 
improve with practice, but once expertise is attained, the practice must be deliberate to continue 
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skill refinement.   
According to Ericsson and Lehman (1996), performance level and amount of deliberate 
practice are related, and studying the practice habits of experts can inform educational research 
and learning theory.  In Instructional Design for Advanced Learners: Establishing Connections 
Between the Theoretical Frameworks of Cognitive Load and Deliberate Practice, van Gog, 
Ericsson, Rikers, and Paas (2005) initially conceptualize Cognitive Load Theory (CLT) and 
Expert Performance Theory (EPT) as applicable on a spectrum of learning.  CLT postulates the 
necessity of certain instructional strategies applicable to “initial skill acquisition”; whereas, EPT 
identifies the necessity of deliberate practice, honing particular skills relevant to individual needs 
in conjunction with intentional, specific coaching feedback in order to advance expertise in a 
particular domain (van Gog et al., 2005).  Brown and Saks (1986) incorporated the impact of 
initial score (aptitude) to test the premise of high aptitude (measured by starting score) equals 
higher rate of learning and found that increased time increases “the score of a lower-ability 
[student more] than a higher-ability student” (p. 498).  
As cognitive load theory evolved in the late 1990s, the ways instructional techniques 
were altered to adjust for the progression from novice to expert resulted in the expert reversal 
effect (Paas, Renkl, & Sweller, 2003).  Essentially, the expert reversal effect “indicat[es] that 
instructional techniques that are effective with novices can lose their effectiveness and even 
become ineffective when used with more experienced learners” (Paas et al., 2003, p. 3).  
Ackerman (2007) discusses the differences in performance level dependent on task type: open or 
closed.  Closed tasks are those that include limited knowledge, like Ericsson’s (2007) memory 
tasks; whereas, open tasks require a subset of knowledge, including closed tasks, applied to 
increasingly complex tasks (Ackerman, 2007).  “When this happens, there might be an 
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increasing difference between the levels of the highest- and lowest performing learners” 
(Ackerman, 2007, p. 237). Duration of practice correlates positively with achievement when 
other factors, such as quality of practice and prior knowledge, are taken into account (Pachman, 
Sweller, & Kalyuga, 2013).  Novice learners will benefit from repeated skill practice; whereas, 
experts need practice designed with intentionality for more specific subsets of skills or practice 
will evidence diminishing returns.    
“By targeting the performance on the specific forms of skill developed in school,” “by 
adopting its measurement (e.g., performance on scholastic achievement tests)” “and past 
engagement in various practices”, “it is possible to study how performance on these tests is 
influenced by different developmental histories” (Ericsson et al., 2007, p. 13). In this study, the 
relationship of SES and achievement constitute developmental history; engagement in practice is 
ASP dosage; and performance of skill is expertise. Although there are many methods for 
determining expertise in a particular domain, “some kind of measure of performance” is often 
used (Chi, 2006, p. 22).  One method for determining expertise is to “study experts in 
comparison to novices,” or the relative approach (Chi, 2006, p. 22).  The underlying premise of 
the relative approach is that all can achieve proficiency, a premise similar to all children can 
learn (Chi, 2006).   
Novices attain expertise through experience and practice.  For the purpose of this ASP 
study, Chi’s (2006) relative approach will be used to examine how experts perform compared to 
novices on ACT tests; essentially, higher pretest scores comprise “the more knowledgeable 
group [who will be] considered the “ ‘experts’” and lower pretest scores comprise the less 
knowledgeable group the “ ‘novices’” (p. 22). Participants in this ASP study all took the ACT 
PLAN during the Fall of 10th grade and the ACT in the Spring of 11th grade.  Experience levels 
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of participants are relatively equivalent, excluding students who may have repeated a grade.  
Dosage, in this study, is equated with practice in the domain.  
It can be reasonably inferred then that dosage among groups, novice and expert, when 
equated with instructional practice, as measured by number of hours of program attendance, will 
be related to achievement level, as measured by gains in expertise on standardized test scores. 
Although examination of optimal ASP dosage on math and English achievement among low SES 
students is not pervasive in research literature, one study (Wheeler, 1987, as cited in Patall et al., 
2010) indicates a potential “curvilinear relationship in which at some point increasing school 
time is no longer associated with gains in achievement” (p. 429). Theoretically, examination of 
expertise levels on pre- and post-test data in conjunction with dosage provides a wider range of 
potential outcome effects as minimal and maximal dosages are examined based on level of 
expertise.  
ASPs and Achievement 
 New accountability models in education rely on standardized test scores, as they are 
equated with instructional efficacy, to measure performance levels of classrooms, schools and 
districts.  Kentucky has a five-pronged system of accountability for high schools that includes: 
achievement, gap, growth, college and career readiness, and graduation rate.  If gap group scores 
do not evidence increasing proximity to non-gap group scores, then schools and districts receive 
fewer gap points.  If growth scores in reading and math are not comparable to cohort growth 
scores across the state, then schools and districts receive fewer growth points.  If achievement 
scores overall do not continue to increase then schools and districts receive fewer achievement 
points.  ASPs are one strategy that schools and districts in Kentucky have used to gain 
instructional time with students in need and potentially bolster test scores and address 
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accountability.  ASP research from the widespread implementation of programs in Kentucky is 
negligible; however ASP research literature shows promise that the additional after-school 
instructional time provided to low SES students can result in small gains in reading and math 
achievement (Lauer et al., 2006; Stallings, 1980).       
 Academic ASPs. Although ASPs have historically included club, athletic, and social 
components, increased accountability has pressured educational institutions to use the time for 
extended content instruction, a shift that is upheld in research (Apsler, 2009; Cross et al., 2010; 
Durlak et al., 2010a; Kidron & Lindsay, 2014; Lauer et al., 2006; Pierce et al., 2010).  Students 
participating in programs with educational goals exhibited characteristics associated with 
increased academic achievement including decreased problem behaviors, lower levels of 
substance abuse, and increased self-efficacy in adulthood (Durlak et al., 2010a; Hanlon et al., 
2009; Marsh & Kleitman, 2002).  In a Lauer et al. (2010) study of OST programs, while the 
effect size was small due to confounding variables, the academic programs were the “only… 
OST programs that had an effect size greater than zero[.]”  Lauer et al. (2006), in their final 
analysis of qualified ASP research, cite studies that indicate positive effects for at-risk students 
in both mathematics and reading. Patall et al.’s (2010) synthesis of research on the impact of 
extending the school day and/or school year concludes that all studies examined indicate some 
positive impact on achievement particularly for at-risk students, including those identified as 
low-SES.   
 Academic ASP programs appear to benefit at-risk students, including low-SES students, 
the most, particularly in reading and math; however, most ASP research indicates a need to 
prioritize attendance and measure ASP impact with valid instruments (Durlak et al., 2010a; 
Lauer et al., 2006).  The research delineated as statistically rigorous evidenced positive effects 
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for at-risk students related to academic outcomes in programs that included improved attendance 
(Apsler, 2009; Durlak et al., 2010a; Seiler et al., 2008).  Increasing efficacy in OST programs 
with an academic focus advocates use of assessment data to target specific groups of students for 
inclusion as well as to analyze program effectiveness (Granger, 2010; Seiler et al., 2008).  
 ASPs and Rigor of Analysis. Although the preponderance of ASPs is evident in schools 
around the United States, and there are multiple studies related to OST and ASP programs, most 
lack the fidelity and rigor to evaluate program quality and outcomes (Apsler, 2009; Cross et al., 
2010; Durlak et al., 2010a; ECONorthwest, 2008; Kidron & Lindsay, 2014; Lauer et al., 2006; 
Pierce et al., 2010). A meta-analysis of ASPs by Durlak et al. (2010a) found that such studies 
generally lack explicitly specified program goals and objectives and lack methodologically 
sound evaluative measures.  Durlak et al. (2010a) identify disparate analytical rigor among the 
studies as further complicating a body of research that inherently includes a wide variety in types 
of programs and types of participants. Studies of ASP research indicate a plethora of literature 
wrought with poor study design and resultant faulty premises (Apsler, 2009; Durlak et al., 2010a; 
Durlak et al., 2010b; Kidron & Lindsay, 2014; Lauer et al., 2006; Patall et al., 2010).   
 Patall et al. (2010), in their review of schools that have extended the school day and/or 
school year to increase allocated instructional time, identify several factors that limit the 
potential implications of extended school time on positive academic achievement: multiple 
interventions were implemented creating confounding variables; comparison groups were not 
comparable; and “there was a great deal of variability in the effect of extended time across 
various grade levels” (p. 424).   Of 7,000 studies initially identified as relevant to their review of 
existent ASP research, Kidron and Lindsay (2014) found 30 that they identified as scientifically 
rigorous. Of the subsequent 30 programs, some found positive student outcomes and some found 
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no positive effects (Kidron & Lindsay, 2014). The Lauer et al. (2006) meta-analysis rated most 
of the studies surpassing the initial selection criteria as low or medium quality based on 
inaccurate or ineffective research methods, such as including only posttest scores or only gain 
and posttest scores.  Of 335 studies initially reviewed for a meta-analysis of OST programs 
designed for at-risk students, Lauer et al. (2006) chose 35 to further analyze, because many of 
the studies lacked statistical rigor.  The studies chosen for analysis were placed in two content 
categories: reading and math (Lauer et al., 2006).  Of the reading studies analyzed, only three 
were categorized as “high quality,” and only one of the math studies was categorized as “high 
quality” based on construct validity, internal validity, external validity, and statistical validity 
(Lauer et al., 2006).  The findings of the Seiler et al. (2008) report are consistent with other 
research in the area of after-school programs (ASPs) (Cross et al., 2010; Durlak et al., 2010a; 
Lauer et al., 2006).  While several studies of ASPs indicate positive effect outcomes, most have 
been disqualified due to lack of rigor in study design (Apsler, 2009; Lauer et al., 2006; Seiler et 
al., 2008).  
 ASPs and Dosage. “Most scholars argue that the relationship between time and 
achievement is strengthened as the time variable is refined to more closely reflect the amount of 
learning time devoted to the achievement outcome” (Patall et al., 2010, p.414).  Most research of 
the impact of ASPs and ESS programs on academic achievement includes confounding or 
minimal data relevant to dosage requirements (Durlak et al., 2010a; Seiler et al., 2008).  Urban 
middle school students who attended at least half of an ASP’s sessions exhibited a greater 
tendency for increased GPAs in the intervention group versus the comparison group (Hanlon et 
al., 2009).  Additionally, programs with midrange dosages relative to program duration exhibited 
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larger effect sizes in math and reading outcomes in comparison to minimal or extensive dosages 
(Apsler, 2009; Lauer et al., 2010). 
 ASP research studied evidences poor attendance and turnover among students 
participating in the programs (Apsler, 2009; Dietel, 2009; Durlak et al., 2010b).  Typically, ASPs 
included all students at any level of attendance as receiving treatment, thus undervaluing the 
program’s potential impact (Apsler, 2009; Durlak et al., 2010a). “…Harvard Family Research 
Project found that nearly 70% of after-school evaluations counted any attendance as full 
participation in the program (Chaput, Little, and Weiss 2004)” (as cited in Dietel, 2009, p. 63).  
Additionally, some evaluations of ASPs included only the few students remaining after 
accounting for dropouts, which would lend itself to selection bias, in that the remaining students 
would be those more motivated to achieve academically (Apsler, 2009).  “It is important that 
future research systematically examine the effect of extending the school year or day to various 
lengths to identify optimal amount of time” (Patall et al., 2010, p. 429).  
 Kane (2004) posits using number of hours of instruction as a delineating variable among 
students to identify the impact of gains made due to ASP participation. Program participation 
exhibited academic benefits in the areas of reading and math for students who attended more 
than 45 hours per school year and less than 100 hours (Apsler, 2009; Lauer et al., 2006).  
Offering an ASP, for example, twice weekly for two hours per session in a traditional school 
year equates to 72 hours; at a 65% attendance rate, students would meet the minimal requirement 
shown in studies to impact academic achievement (Apsler, 2009; Dietel, 2009; Hanlon et al., 
2009).  Length of program duration is also an important factor (Dietel, 2009).  Research indicates 
that duration of one to two years is minimal to achieve impact (Dietel, 2009). “Whether it is 
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medicine, clinical treatment, or involvement in an ASP, a sufficient dosage of active ingredients 
is necessary to produce the intended results” (Durlak et al., 2010a, p. 290).    
 ASPs and Low SES. Closing the achievement gap among low-SES and high-SES 
students is critical (Huang, 2015).  Children identified as economically disadvantaged are less 
likely to perform well in school (Dougherty et al., 2014; Mahoney et al., 2005; Patall et al., 
2010), and “[r]esearch studies generally have shown that children from low socio-economic 
backgrounds have the most to gain from extended learning time in any of its forms” 
(ECONorthwest, 2008, p. 6). Theorists propose that disadvantaged, low SES, students will 
benefit more from ASPs, including those with an academic focus, than advantaged students 
(Marsh & Kleitman, 2002; Lauer et al., 2006). Effective ASPs are an opportunity for students to 
form positive associations with school, a trait more often found among advantaged children 
(Marsh & Kleitman, 2002; Shernoff & Vandell, 2007).  Analyses of studies of after school 
programming for at-risk or disadvantaged students identified as statistically rigorous indicate that 
ASPs can have positive outcomes for reading and math achievement, as well as impact 
classroom performance including positive behavioral outcomes (Durlak et al., 2010ba; Durlak et 
al., 2010b; ECONorthwest, 2008; Kidron & Lindsay, 2014; Lauer et al., 2006; Marsh & 
Kleitman, 2002; Patall et al., 2010). Marsh and Kleitman (2002) reported that extended school 
activities (ESAs) resulted in more positive outcomes for students with low SES than other test 
groups on standardized test scores.  Money for after-school programs targeted at at-risk or 
disadvantaged youth has increased significantly in the last three decades (Mahoney et al., 2005); 
although, most ASP programs, including those implemented in Kentucky, lack rigorous 
examination of outcomes.     
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 ASPs in Context. ESS was Kentucky’s response to demand for ASPs under KERA, and 
in 2007 Kentucky school districts received $31,859,500 in funding for ESS (Seiler et al., 2008).  
Although initially optimistic, districts have become more hesitant to fund ESS ASPs and funding 
has evidenced a decline since its original inception in 1992 (Weston & Sexton, 2009).   Monies 
for ESS programs in Kentucky fall under the Flexible Focus Funds program established by the 
Kentucky legislation in 2003, which allows districts to shift allocated funding among five grant 
areas: ESS, preschool, professional development, textbooks, and safe schools (Seiler et al., 2007; 
Seiler et al., 2008).  A 2007 report detailing district use of flexible focus funds for the 2003 – 
2007 fiscal years, indicates that districts have shifted approximately $5 million dollars out of 
their ESS funding, the most of any negative allocation shift within the focus groups (Seiler et al., 
2008).  “Currently insufficient evidence exists to know for certain if extended learning time is a 
cost-effective use of scarce educational resources” (ECONorthwest, 2008, p. 8).  
 ASPs represented in current literature target various goals and objectives including 
academics, behavior interventions, substance abuse programs, etc.; however, the specific intent 
of ESS according to relevant legislation is to focus on academic interventions (Seiler et al., 
2008).  The 2008 Review of ESS Programs in Kentucky evidenced widely varying 
interpretations of academic interventions with minimal direct instruction at the middle and high 
school levels (Seiler et al.).  The majority of secondary programs studied in Kentucky used ESS 
time for homework assistance (Seiler et al., 2008).  A 2007 study by Shernoff and Vandell using 
middle school students involved in an ASP, showed that among a variety of after school 
activities including sports, arts enrichment, socializing, sit-down games, academic enrichment 
and homework assistance, students rated homework assistance lowest in intrinsic motivation, 
positive affect and overall engagement.  Shernoff and Vandell (2007) also found that middle 
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school students rated academic enrichment higher in positive affect than sports as identified with 
ratings of three factors: proud, excited and happy.   
 Kentucky Regulation 704 KAR 3:390 specifies use of ESS monies to provide additional 
academic intervention for the highest-need students (Seiler et al., 2008).  The 2008 study of ESS 
programs found only one example of content related instruction in the 15 programs randomly 
selected for observation (Seiler et al., 2007).  Most of the programs for middle and high school 
students used ESS staff for homework assistance with minimal student-teacher interaction (Seiler 
et al., 2008).  The 2008 review of Kentucky’s ESS programs indicated over 50% of students 
enrolled in ESS programs attend between one and 15 hours per year, and 62% of middle school 
students involved in ESS programs attend one to 15 hours per year with middle school students 
averaging 0.9 days per week (Seiler et al.). 
 The Review of ESS Programs offered in Kentucky indicates that few schools collect and 
analyze data from ESS to evaluate effectiveness of programs or measure student outcomes 
(Seiler et al., 2008).  Of the 173 districts in Kentucky, only six provided evidence of district level 
evaluations, and most of the evidence submitted did not include student outcome data (Seiler et 
al., 2008).  The Review recommends that schools identify specific program goals as only two of 
the schools provided a detailed program plan (Seiler et al., 2008).  The inference is that analysis 
of outcome data would provide relevant and informative intervention data.  Extended School 
Services (ESS) is only one of a number of ASPs lacking any substantial and informative 
outcome data (Apsler, 2009; Durlak et al., 2010a; ECONorthwest, 2008; Kidron & Lindsay, 
2014; Lauer et al., 2006; Patall et al., 2010; Seiler et al., 2008).     
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Summary 
ASPs receive substantial funding to help reduce achievement gaps in the current climate 
of accountability in education.  Districts and schools have minimal rigorous research to direct 
funding in a manner that would maximize impact.  Additionally, measuring the impact of ASPs 
on student achievement is complicated considering attrition, selection bias, instructional 
pedagogies, and the myriad confounds that impact potential outcomes. Viewing dosage through 
the theoretical lenses of learning and time as they relate to expertise and examining impact using 
rigorous, randomized analyses may yield practical results.  Districts, schools and students might 
benefit from prescriptive dosage requirements. 
 Chapter 3 includes an overview of the method of procedure for analysis of the study, 
including philosophical underpinnings derived from the literature review and the theoretical 
framework.  Analysis involves using the pre- and post- test data gathered from an existing ESS 
program in Kentucky to determine if number of practice hours, expertise level, and dosage in 
reading and/or math impacted student achievement.   
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Chapter 3 
Introduction 
This study involves using rigorous quantitative techniques to determine the relationship 
among dosage in the form of total program hours attended; outcome in the form of achievement 
gains; and expertise levels on pre- and post-standardized test scores.  The research questions are 
as follows: 
R1:  How does dosage impact math and/or ELA achievement among ASP participants? 
R2:  How does risk impact math and/or ELA achievement among ASP participants? 
R3:  How does expertise impact math and/or ELA achievement among ASP participants? 
Sample 
 The district from which the data for this study was acquired included ten priority high 
schools and eight priority middle schools during the 2013-2014 school year.  The district 
allocated $5,000,000 of ESS funding for priority schools to implement an ASP program, 
including transportation and an afternoon meal.  School level support staff provided by KDE for 
support in priority schools in conjunction with the assistant superintendents assigned to the 
priority schools created individualized ASP proposals for each school.  The proposals were 
formally submitted to the district’s Board of Education in August 2013.  All students at each 
school were allowed to participation in that school’s ASP.  The district required each school 
participating in the program to submit attendance data for each participant who chose to attend.  
In addition to ASP attendance data for all students at all schools who participated in the program, 
there are requisite standardized test scores that are part of schools’ accountability indices 
available for each of the participants.  All data for the entire population of 2013-2014 ASP 
participants and schools was gathered for this study. After combining number of hours of 
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participation for each student, originally delineated by monthly participation, to gather total 
dosage, N≈14,000.  Achievement measures for middle schools in Kentucky consist of state-
designed tests; whereas, the high school measures include ACT PLAN and ACT data, national 
tests considered highly valid and reliable (ACT, 2014).  In order to complete a more rigorous 
analysis, data from middle school participants was eliminated. Upon elimination of middle 
school data, N=5,865.  Total dosage was tabulated for each participant in ELA and Math and 
participants without math and/or ELA dosage were eliminated from the data set.  Upon 
elimination of participants without math and/or ELA dosage, N=1346.  Descriptive statistics 
were conducted to describe demographic data for the sample population.  Frequencies and 
percentages for descriptive data are presented in Table 1.  
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Table 1 
Frequencies and Percentages of Sample Population Characteristics 
Characteristic N % 
Gender   
Male 706 47.5 
Female 640 52.5 
Ethnicity   
Hispanic or Latino 116 8.6 
Black or African American 587 43.6 
White 581 43.2 
Unidentified 62 4.6 
SES   
Free/Reduced 1023 76.0 
Paid 322 23.9 
English Expertise at Pretest 
Novice 738 54.8 
Expert 608 45.2 
Reading Expertise at Pretest 
Novice 1039 77.2 
Expert 306 22.7 
Math Expertise at Pretest 
Novice 1240 92.1 
Expert 105 7.8 
ELA Dosage 
None 563 41.8 
Low 288 21.4 
Mid 215 16.0 
High 274 20.4 
Math Dosage 
None 576 42.8 
Low  319 23.7 
Mid 166 12.3 
High 257 19.1 
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Variables Defined 
 This quasi-experimental study seeks to examine the impact of ASP dosage on at-risk 
participant achievement taking into account the influence of expertise level on achievement.  
 Achievement.  ACT test data [PLAN – 10th grade; ACT – 11th grade] is part of 
Kentucky’s accountability model for schools.  The accountability system designed by 
policymakers equates ACT scores with efficacy of Kentucky high schools to prepare Kentucky 
high school students for college.  As such, high schools use ASP time to prepare students to take 
the ACT.  ACT tests were used as a measure of achievement in this study for construct validity. 
Participants with pre- and post- ACT test data were included in the data analysis to increase 
internal and external validity with the use of a valid and reliable instrument.  Each high school 
student included took the PLAN test in the Fall 2012 and the ACT Spring 2014, following 
implementation of the ASP program for school year 2013-2014. 
 At-risk status.  At-risk students are defined as low SES students and identified 
categorically based on federal free-and-reduced lunch program qualifications. 
 Dosage. Dosage for this study is the number of hours of program participation.  The 
initial data set included the number of ASP hours, dosage, of each program participant by core 
subject area, English/Language Arts (ELA); Social Studies; Science, and Math, by month.  
 ELA.  ELA stands for English/Language Arts and encompasses the body of standards 
currently identified under the Common Core Standards for ELA that include English, reading 
and writing.  This is defined for reference as measure of dosage categorized as ELA and used in 
the analysis of both English and reading scores.  Schools self-coded ASP instruction as ELA, so 
specificity of standards was not available and will be addressed in Chapter 5.  
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 Expertise.  ACT PLAN scores range from 1 to 32; ACT scores range from 1 to 36.  
Higher pretest (ACT PLAN) scores indicate higher levels of expertise prior to ASP exposure.  
Analysis will examine the relationship of pretest (ACT PLAN) expertise to posttest (ACT) 
expertise after ASP exposure. 
Measurement 
 Achievement. ACT uses a regression model that predicts scores across tests based on 
scores from all tests; however, ASP school reports identified dosage data by subject and only the 
English, Reading, and Math scores were of interest in the current study based on relevant ASP 
research. Kentucky designates ACT benchmarks in English, Reading, Math and Science for the 
College and Career Readiness (CCR) component of its accountability model.  Posttest (ACT) 
scores measure achievement as the dependent variable.  Table 2 identifies the requisite 
benchmarks for ACT to examine means relative to impact and significance.    
 At-risk status.  A categorical variable was created for Risk Status based on participants’ 
free and reduced (F/R) lunch status and designating students as at-risk (AR) or not at-risk 
(NAR).   
 Dosage. Frequency distributions for math hours attended and ELA hours attended from 
the population data set delineate two hours of dosage includes 33% of data, and five hours of 
dosage includes 66 % of data. The highest math dosage received by participants is 16 hours; 
whereas, the highest ELA dosage received by participants is 24 hours.  In order to standardize 
scores for analysis, dosage ranges were set at .5 to two hours for Low Dosage, three to five hours 
for Mid Dosage, and six or more hours for High Dosage.  No Dosage participants, the control 
group, were ASP participants who did not receive ELA dosage, for English and reading analyses, 
or math dosage, for math analyses.  A categorical variable for dosage was coded accordingly.  
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 Expertise.  The impact of expertise is measured using pretest (ACT PLAN) scores as a 
covariate in the model.  Table 2 identifies the requisite benchmarks for ACT PLAN to examine 
means relative to impact and significance.   
Table 2. Pretest measure of expertise and achievement. 
 
ACT PLAN ACT 
 
English Reading Math English Reading Math 
Benchmark 
15 17 19 18 20 19 
 
Data Collection  
 The school district gathered program attendance data monthly at the student level from 
each of the schools providing ASP programs.  The school district maintains an electronic 
database from which researchers may access data that is either open record or upon request and 
subsequent receipt of district permission.   The school district maintained and stored the ASP 
data at the district level, but it was not considered open record.    
 Step 1. In order to access the data, the researcher had to log-in to the Data Management 
System, then receive and submit IRB approval from an institution of higher education. 
  Step 2. Upon submission of IRB approval to the district’s Data Management System, the 
researcher received approval to contact a data manager at the district level. 
 Step 3. The researcher contacted a data manager at the district level and requested the 
specified data.  Figure 1 illustrates the document submitted by the researcher. 
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Alternate 
Student 
ID 
School Race SES 
Status 
Program 
Attended/ 
Service 
Provided 
# Hours 
Attended 
Overall 
Pre 
Reading 
Standardized 
Assessment  
Score 
Pre 
Math 
Standardized 
Assessment  
Score 
Post 
Reading 
Standardized 
Assessment  
Score 
Post 
Math 
Standardized 
Assessment  
Score 
          
 
Figure 1. Initial data request document 
 Step 5. The researcher and the data manager spoke by phone to clarify and refine the 
required elements of the data set.  Figure 2 illustrates the word document sent by the data 
manager prior to finalizing the data set. 
 Step 6. The researcher logged in to the Data Management system using her username and 
password and the requisite data had been uploaded in an Excel document. 
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Figure 2. Data request overview document  
Experimental Design 
 Considering the funding level and potential benefit of ASPs, analysis of ASP programs 
should involve statistically sound methodology. The main goal of this study is to investigate 
variability in student outcomes using quantitative methodology in order to provide educators 
with useful information as it pertains to ASPs and dosage.   
 In this study, it is theorized that expertise level is of primary concern relative to the 
interactions of dosage and risk status on achievement. As expertise level is measured by ACT 
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PLAN and ACT scores, it seems logical that measuring post-ASP achievement using pre-ASP 
expertise as a covariate would accurately assess the theoretical constructs of relevance to this 
study. An analysis of covariance (ANCOVA) will be used for analysis of the 2013-2014 ASP 
data with post-ASP scores as the dependent variable measuring achievement. Risk status and 
ASP dosage will constitute the independent variables.  Pre-ASP (ACT PLAN) scores will be the 
covariate measuring expertise. A conceptual model of the design for this study is shown in Table 
3. 
Table 3 
Conceptual Model for ANCOVA Analysis of ASP Dosage on Student Achievement 
 
Expertise (COV) 
 
Dosage (IV) 
 
None Low Mid High 
Risk (IV) AR NAR AR NAR AR NAR AR NAR 
Achievement (DV) 
 
 
ASP research indicates the potential for lowered attendance and/or attrition among participants, 
particularly at the high school level; therefore, the data will be examined prior to implementation 
of the proposed study design to determine adequate dosage levels and sample sizes in order to 
maintain power.  In the population of data (N), students are coded according to dosage [0 = 
control (zero) dosage, 1 = low dosage, 2 = mid dosage, 3 = high dosage] and at-risk status (1 = 
AR, 2 = NAR).  Pre- and post- assessment data from all of the high schools in the data set allows 
for stratified random sampling to populate the research design by subject area (high dosage 
participants vs. mid dosage participants vs. low dosage participants) and risk status (AR, NAR) 
and minimize confounding variables.   
  
  
  33 
Data Analysis 
 The population sample for this study is n=1346.  A statistical power analysis was 
performed based on results from the Lauer et al. (2006) study of ASPs. ASPs examined by Lauer 
et al. (2006) evidenced effect sizes of .07 among reading programs and .16 for math programs.  
Lauer et al. (2006) concluded that “effect sizes of .10 to .20 are not trivial” and “the finding of a 
positive effect size that is statistically greater than zero is an encouraging result” (pp. 303-304).  
As the current study is related to ASPs and English, reading and math achievement, it is posited 
that the results will evidence a small effect size, .20, which is statistically significant.  With an α 
= .05 and 1 – β = .80 for four groups (control, low, mid, high) and one covariate (expertise), the 
projected sample size needed for this effect size is n = 277 for an ANCOVA analysis (Faul, 
Erdfelder, Lang, & Buchner, 2007).  Three data sets were created using stratified random 
sampling for homogenous subgroups by subject area (English, reading, math), see Table 4.  
Table 4 
Overview of Stratified Random Sampling by Subject Area 
English Reading Math 
AR NAR AR NAR AR NAR 
No Dose No Dose No Dose No Dose No Dose No Dose 
Low Dose Low Dose Low Dose Low Dose Low Dose Low Dose 
Mid Dose Mid Dose Mid Dose Mid Dose Mid Dose Mid Dose 
High Dose High Dose High Dose High Dose High Dose High Dose 
 
 Each stratified random sample was analyzed for the following research questions relative 
to subject area:   
R1:  How does dosage impact math and/or ELA achievement among ASP participants? 
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R2:  How does risk impact math and/or ELA achievement among ASP participants? 
R3:  How does expertise impact math and/or ELA achievement among ASP participants?
 Subsumed within each research question are multiple content areas.  Table 5 shows the 
participant demographic data after sampling procedures for each subject area. 
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Table 5 
Participant Demographics by Subject Area Sample 
Characteristic N % 
English 
Gender   
Male 205 53.2 
Female 180 46.8 
Ethnicity   
Hispanic or Latino 35 9.1 
Black or African American 156 40.5 
White 182 47.3 
Unidentified 12 3.1 
Reading 
Gender   
Male 207 51.4 
Female 196 48.6 
Ethnicity   
Hispanic or Latino 32 7.9 
Black or African American 122 30.3 
White 235 58.3 
Unidentified 14 3.5 
Math 
Gender   
Male 168 53.7 
Female 145 46.3 
Ethnicity   
Hispanic or Latino 15 4.8 
Black or African American 101 32.3 
White 178 56.9 
Unidentified 19 6.1 
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Table 6 shows participant data by subject area strata after sampling procedures. 
Table 6 
Stratified Random Samples by Subject Area 
English 
Risk Status  AR NAR 
 
Control Dosage  50 50 
 
Low Dose  50 50 
 
Mid Dose  50 50 
 
High Dose 
 
 50 50 
Total  200 200 
Reading 
Risk Status  AR NAR 
 
Control Dosage  50 50 
 
Low Dose  50 50 
 
Mid Dose  50 50 
 
High Dose 
 
 50 50 
Total  200 200 
Math 
Risk Status  AR NAR 
 
Control Dosage  40 40 
 
Low Dose  40 40 
 
Mid Dose  40 40 
 
High Dose 
 
 40 40 
Total  160 160 
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Threats to Validity 
 Shadish et al. (2002) maintain that no amount of adherence to protocols in form or 
substance guarantees absolute results in experimentation; nonetheless, properly identifying and 
attempting to address possible threats to validity contribute to the perceived rigor of a study, 
which in this case is of paramount concern.  Three types of validity will be addressed here: 
internal validity, construct validity, and external validity; whereas, statistical conclusion validity 
will be addressed in greater detail in Chapter 4 (Shadish et al., 2002).   
 Internal validity. With regard to internal validity in this study are selection bias, history 
and maturation. Pretest scores were obtained for this study, a factor attributed to increased rigor 
and notably missing in most ASP literature.  The most significant threat to internal validity in a 
multi-group study, according to Trochim (2005), is the threat that groups are not equivalent prior 
to treatment, in this case ASP program dosage.  Examination of sample subsets in Table 6 
indicates that random stratification resulted in unequal group sizes, although SPSS syntax called 
for equivalent groups, in Reading and Math samples.  In order to account for the multi-group 
threat, control groups were included for each block and pretest means were examined to 
determine equivalency.  Table 7 shows pretest (ACT PLAN benchmark) means for all subgroups 
by subject area.   
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Table 7 
Pretest (ACT PLAN) Means by Subgroup 
English 
Risk Status  AR NAR 
 
Control Dosage  13.32 15.90 
 
Low Dose  14.14 15.48 
 
Mid Dose  13.38 16.24 
 
High Dose 
 
 13.98 16.36 
Reading 
Risk Status  AR NAR 
 
Control Dosage  13.82 15.56 
 
Low Dose  14.50 16.44 
 
Mid Dose  13.78 16.74 
 
High Dose 
 
 14.70 16.68 
Math 
Risk Status  AR NAR 
 
Control Dosage  14.00 16.65 
 
Low Dose  14.62 16.22 
 
Mid Dose  14.20 15.70 
 
High Dose 
 
 13.88 15.97 
 
Descriptive statistics were examined among experimental groups at varying dosage levels and 
among at-risk and not at-risk participants to adequately analyze results ex post facto.  Based on 
education research, it is expected that achievement will be lower for low-SES students. Between 
group pretest mean differences are likely significant.  
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 Historical threats are also potentially confounding. Although difficult to eliminate 
entirely in a school setting, historical threats are controlled in this study with the inclusion of all 
participants from the same school district. The ASP programs were implemented and dosage 
results reported to district offices within the same time frame. Test results, pre- and post-, were 
obtained in the same school years, pre- before ASP program implementation and post- after ASP 
program implementation as assessment windows for testing are determined by the state for all 
schools in Kentucky.   
 Construct validity.  There are two constructs that are operationalized in this study: 
expertise and dosage.  Pre-determining expertise as proximity to benchmark on pretest (ACT 
PLAN) to accurately sample and use of pretest (ACT PLAN) scores as a covariate that impacts 
posttest (ACT) scores, or achievement, are objective measures of face validity.  Colleges and 
universities across the United States use varying degrees of ACT score attainment to measure 
expertise.  Use of the benchmark as a measure of expertise for high school juniors is aligned with 
Kentucky’s College and Career Readiness measure for high school students; schools receive 
points for students who hit the benchmarks, implying that the benchmark is indicative of 
expertise in a subject area.  The construct of dosage was more difficult to operationalize as ASP 
attendance evidences an historical decline as students progress from elementary to high school.  
Although dosage levels were standardized by subject area and specifically delineated using 
frequency tables in order to increase internal validity with stratified random sampling, the impact 
of dosage between low and mid, for example, may be less pronounced as even mid-range dosage 
rates are low compared to dosages recommended in relevant research literature.  
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Summary 
 The research questions address the impact of ASP dosage, specifically midrange dosage, 
on at-risk student achievement as measured by standardized assessment.  The effect of dosage as 
it relates to after-school programming is important to understand not only for its implications on 
funding but also as it relates to instruction.  Examining at-risk student achievement at varying 
degrees of dosage through the lens of expertise provides insight into the degrees of ASP benefit 
obtained by students at different achievement levels. In this study, instruction is equated to 
practice and the data analysis was subsequently designed around this theoretical premise.  Should 
dosage, regardless of school as students are randomized by ASP dosage by topic, expertise in 
topic and SES status, prove to be statistically significant (p<.05), the instructional implications 
will also require further examination.  Chapter 4 includes presentation data from this study. 
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Chapter 4 
 Educators use ASPs to improve student achievement, particularly for students below 
grade level and/or at-risk students, although the relationship between ASPs and student 
achievement is not clearly defined.  The purpose of this study is to investigate the effects of ASP 
dosage, risk status and expertise on student achievement.  
 The data initially gathered for this study constitutes all student attendance and test score 
data for students who attended an ASP program in one of the priority middle or high schools in a 
mid-sized, urban school district in Kentucky.  The initial data set consisted of N≈14,000.  The 
initial data set included the number of hours, dosage, of each program participant by core subject 
area, English/Language Arts (ELA); Social Studies; Science, and Math, by month.  Total dosage 
was tabulated for each participant in ELA and Math and participants without math or English 
dosage were eliminated from the data set.  Middle school data was eliminated because the 
assessments used in Kentucky to measure student achievement were created by the state 
potentially confounding test validity and reliability with the impact of dosage, and scores on 
middle school assessments use nominal designations vs. scale scores.   
 After eliminating middle school data, the database of available measures was reduced to 
N=5,685.  Participants with missing dosage, pre- or posttest data were eliminated from the 
remaining set of high school participant data, leaving N=1346 in the population sample.  
Categorical variables of interest: dosage and risk status, were examined using frequency 
distributions and equivalent stratified random samples were created using SPSS syntax.   
 ANCOVA analyses were completed in SPSS for each of the three samples, English, 
reading, and math, to answer the following research questions: 
R1:  How does dosage impact math and/or ELA achievement among ASP participants? 
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R2:  How does risk impact math and/or ELA achievement among ASP participants? 
R3:  How does expertise impact math and/or ELA achievement among ASP participants? 
Table 8 shows means and standard deviations by dosage group in each subject area. 
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Table 8 
Means and Standard Deviations by Dosage Group in Each Subject Area 
 
 Control Dosage 
 Low Dosage  Mid Dosage  High Dosage 
 
 N Mean SD 
 N Mean SD  N Mean SD  N Mean SD 
English 
Pre (PLAN) 100 14.61 (4.362)  100 14.81 (3.999)  100 14.81 (3.943)  101 15.08 (4.057) 
Post (ACT) 100 16.51 (5.788)  100 16.18 (5.469)  100 16.14 (5.701)  101 17.40 (5.720) 
Reading 
Pre (PLAN) 100 14.69 (3.964)  100 15.47 (3.661)  100 15.26 (3.858)  101 15.66 (3.559) 
Post (ACT) 100 17.30 (5.108)  100 16.73 (5.039)  100 17.99 (4.879)  101 17.70 (5.213) 
Math 
Pre (PLAN) 80 14.98 (4.127)  81 14.46 (3.195)  80 16.42 (3.356)  80 14.64 (3.828) 
Post (ACT) 80 16.93 (3.668)  81 17.30 (3.589)  80 18.94 (2.970)  80 17.43 (3.666) 
Note. Frequency distributions of N=5,685 by risk status and dosage categorical variable for ELA indicated ranges of 55 – 234 in 
subgroups and for math ranged from 48 – 250.  For equivalent numbers and randomization, sampling groups were limited to 50 in 
English and reading and 40 in math.  Three random samples were created for analysis by subject area.  To maintain equivalency in 
math, n = 80 because fewer participants with ACT PLAN and ACT scores in math were available in risk by dosage subgroups.    
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Although samples were analyzed by subject area, the following structural model was 
used: Y = µ+A(risk)+B(dose)+COV(expertise)+AB+COV(A)+COV(B)+ei.  Y is an individual’s 
score on the relevant subject area ACT test (English, reading or math). μ is the grand mean.  A is 
the main effect of risk status. B is the main effect of dosage.  COVAR is the measure of variance 
in achievement due to expertise; AB is the risk status by dosage interaction effect. COV(A) is the 
risk status by expertise interaction effect and COV(B) is the dosage by expertise interaction 
effect.  ei is the residual term.   
Levene’s tests were carried out and assumptions met in English (p=.83), reading (p=.52), 
and math (p=.42).  See Tables 9 through 11 for ANCOVA summary results. 
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Table 9 
ANCOVA Summary Table for English 
 SS df MS F p η2 
Intercept         2.19     1      2.19   0.20   .66 .01 
Risk Status       30.90     1     30.90   2.76   .10 .01 
Dose       33.33     3     11.11   0.99   .40 .01 
Expertise   6931.63     1 6931.63 618.55*  ≤ .001 .62 
Dose*Expertise       43.53     3     14.51   1.30    .28 .01 
Risk Status*Expertise       68.41     1     68.41     6.11*    .01 .02 
Risk Status* Dose       34.95     3     11.65   1.04    .38 .01 
Error   4336.85 387     11.36    
Total 12797.44 399     
Note. R2 = .661, Adj. R2 = .651, adjustments made based on Expertise mean = 14.85. *p < .05. 
 
Table 10 
ANCOVA Summary Table for Reading 
 SS df MS F p η2 
Intercept     217.10     1  217.10   17.31*  .00 .04 
Risk Status         8.48     1       8.48   0.68  .41 .00 
Dose       22.47     3       7.49   0.60  .62 .01 
Expertise   4281.64     1 4281.64 341.28* ≤ .001 .47 
Dose*Expertise       12.69     3       4.23   0.34  .80 .01 
Risk Status*Expertise       25.02     1     25.02   1.99  .16 .01 
Risk Status* Dose       60.73     3     20.24   1.61  .19 .01 
Error   4855.28 387     11.36    
Total 10230.79 399     
Note. R2 = .525, Adj. R2 = .511, adjustments made based on Expertise mean = 15.28.  *p < .05. 
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Table 11 
ANCOVA Summary Table for Math 
 SS df MS F p η2 
Intercept     746.05     1  746.05 140.09*  .00 .31 
Risk Status       14.90     1     14.90   2.80  .10 .01 
Dose       20.91     3       6.97   1.31  .27 .01 
Expertise   1744.57     1 1744.57 327.58* ≤ .001 .52 
Dose*Expertise       36.23     3     12.08   2.27  .08 .02 
Risk Status*Expertise       25.14     1     25.14     4.72*  .03 .02 
Risk Status* Dose         5.78     3       1.93   0.36  .78 .00 
Error   1634.95 307       5.33    
Total   3921.85 319     
Note. R2 = .583, Adj. R2 = .567, adjustments made based on Expertise mean = 15.16. *p < .05. 
 
RQ1 Achievement and Dosage 
  English. There was no significant main effect of dosage on English achievement after 
controlling for expertise, F(3, 387) = 0.99, p = .13. There was no significant interaction effect of 
risk status by dosage on English achievement, F(3, 387) = 1.04, p = .38.   There was no 
significant interaction effect of expertise by dosage on English achievement, F(3, 387) = 1.30, p 
= .28.   
 Reading. There was no significant main effect of dosage on reading achievement after 
controlling for expertise, F(3, 387) = 0.60, p = .61.  There was no significant interaction effect of 
risk status by dosage on reading achievement, F(3, 387) = 1.61, p = .19.  There was no 
significant interaction effect of expertise by dosage on reading achievement, F(3, 387) = 0.34, p 
= .80.   
 Math. There was no significant main effect of dosage on math achievement after 
controlling for expertise, F(3, 307) = 1.31, p = .27.  There was no significant interaction effect of 
risk status by dosage, F(3, 307) = 0.36, p = .78.  There was no significant interaction effect of 
expertise by dosage on math achievement, F(3, 307) = 2.27, p = .08.     
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  Multiple comparisons show that groups differ by dosage in all subject areas, see Table 
12. 
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Table 12 
Multiple Comparisons and Mean Differences in Achievement by Dosage  
 
Comparison Mean Difference s.e. Bonferroni Adjusted 
95% CI 
English  
Control vs. Low   0.46 0.48 -0.80, 1.72 
Control vs. Mid   0.58 0.47 -0.68, 1.84 
Control vs. High  -0.36 0.48 -1.62, 0.90 
Low vs. Mid   0.12 0.48 -1.14, 1.38  
Low vs. High -0.82 0.48 -2.08, 0.44 
Mid vs. High -0.94 0.47 -2.20, 0.32 
Reading 
Control vs. Low     1.25 0.50 -0.85, 2.59 
Control vs. Mid   -0.17 0.51 -1.51, 1.17 
Control vs. High    0.44 0.51 -0.91, 1.78 
Low vs. Mid    -1.42* 0.50  -2.75, -0.09  
Low vs. High  -0.82 0.50 -2.15, 0.52 
Mid vs. High   0.61 0.50 -0.73, 1.94 
Math  
Control vs. Low    -1.07* 0.37  -2.04, -0.09 
Control vs. Mid  -0.16 0.37 -1.14, 0.81 
Control vs. High  -0.83 0.37  -1.80, -0.14 
Low vs. Mid   0.90 0.37 -0.07, 1.87 
Low vs. High   0.23 0.37 -0.74, 1.21 
Mid vs. High -0.67 0.37 -1.64, 0.30 
*p < .05 
 
RQ2 Achievement and Risk Status 
 English. There was no significant main effect of risk status on English achievement after 
controlling for expertise, F(1, 387) = 2.76, p = .098, η2 = .01, although at-risk status is positively 
associated with English achievement, t(398) = 2.09, p = .04.      
 Reading. There was no significant main effect of risk status on reading achievement after 
controlling for expertise, F(1, 387) = 0.68, p = .41, η2 = .01.   
 Math. There was no significant main effect of risk status on math achievement after 
controlling for expertise, F(1, 307) = 2.80, p = .10, η2 = .01. 
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 Multiple comparisons show that groups differ by risk status in all subject areas, see Table 
13. 
Table 13 
Multiple Comparisons and Mean Differences in Achievement by Risk Status  
 
Comparison Mean Difference s.e. Bonferroni Adjusted 
95% CI 
English 
AR vs. NAR    -0.99* 0.35 -1.68, -0.30 
Reading 
AR vs. NAR     -0.88* 0.37  -1.61, -0.15 
Math 
AR vs. NAR    -0.55* 0.27  -1.07, -0.02 
*p < .05 
 
RQ3 Achievement and Expertise 
 English. Analysis of covariance for the English participant sample (n=400) indicates the 
covariate, expertise, was significantly related to English achievement, F(1, 387) = 618.55, p ≤ 
.001, r2 = 0.62. There was a significant interaction effect of expertise by risk status on English 
achievement, F(1, 387) = 6.11, p = .01, see Figure 3. 
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Figure 3. Lines of best fit for interaction effect of expertise by risk status on English 
achievement. 
At-risk status is negatively associated with English expertise, t(398) = -0.22, p = .01.   
 Reading. Analysis of covariance for the reading participant sample (n=400) indicates the 
covariate, expertise, was significantly related to reading achievement, F(1, 387) = 341.28, p ≤ 
.001, r2 = 0.51, see Figure 4.  
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Figure 4. Line of best fit for relationship of reading expertise and reading achievement. 
 There was no significant interaction effect of expertise by risk status on reading 
achievement, F(1, 387) = 1.99, p = .16.  
Math. Analysis of covariance for the math participant sample (n=320) indicates the covariate, 
expertise, was significantly related to math achievement, F(1, 307) = 327.58, p ≤ .001, r2 = 0.58. 
There was a significant interaction effect of expertise by risk status on math achievement, F(1, 
307) = 4.72, p = .03, see Figure 5. 
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Figure 5. Lines of best fit for interaction effect of expertise by risk status on math achievement. 
At-risk status is negatively associated with math expertise, t(305) = -2.17, p = .03.   
 The multilevel results of the analyses are presented in Table 14. 
  
  
  53 
Table 14 
Regression Coefficients** by Subject Area 
 English  Reading  Math 
 Coeff. (SE)  Coeff. (SE)  Coeff. (SE) 
Intercept -2.653 (1.762)   2.236 (1.902)   6.622* (1.316) 
AR  3.182* (1.524)   1.028 (1.713)   2.019 (1.252) 
NAR         
Control Dosage  3.622 (2.105)   2.527 (2.359)   0.102 (1.671) 
Low Dosage  2.669 (2.105)  -0.735 (2.505)  -2.914 (1.850) 
Mid Dosage  1.007 (2.214)  -0.310 (2.531)   0.272 (1.759) 
High Dosage         
Expertise  1.324* (0.104)  1.023* (0.110)   0.750* (0.079) 
Control Dosage x Expertise -0.210 (0.123)  -0.109 (0.139)  -0.044 (0.098) 
Low Dosage x Expertise -0.206 (0.125)  -0.019 (0.145)   0.203 (0.110) 
Mid Dosage x Expertise -0.094 (0.129)   0.012 (0.145)  -0.068 (0.106) 
High Dosage x Expertise         
AR x Expertise -0.218* (0.088)  -0.142 (0.100)  -0.165* (0.076) 
NAR x Expertise         
AR x Control Dosage -1.740 (0.998)  -0.840 (1.039)  -0.534 (0.765) 
AR x Low Dosage -0.877 (0.979)   0.433 (1.041)   0.125 (0.758) 
AR x Mid Dosage -1.105 (1.007)   1.449 (1.065)   0.177 (0.754) 
AR x High Dosage         
NAR x Control Dosage         
NAR x Low Dosage         
NAR x Mid Dosage         
NAR x High Dosage         
*p < .05. **Unstandardized 
 Chapter 5 will systematically address the research questions using data obtained from 
aforementioned analyses; review relevant ASP literature; and discuss implications. 
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Chapter 5 
 The last half-century has seen more scrutable educational accountability.  With increased 
accountability comes awareness of gaps in learning, particularly among low-SES students.  One 
response from educators is increasing instructional time using ASPs.  After school time has been 
used for athletics, social activities, and clubs (Lauer et al., 2006; Kolberg, 2013; Pierce et al., 
2010). High stakes educational accountability, in the form of state and national-testing 
regulations, have shifted the focus of after-school programming to academics (Apsler, 2009; 
Kolberg, 2013; Lauer et al., 2006; Pierce et al., 2010).  Millions of dollars are spent by districts 
around the United States on ASPs targeting at-risk, including low-SES, populations. 
 Research on the effectiveness of ASP programs and decreasing the achievement gap is 
scant.  The research garnered on ASPs in current literature is seldom considered rigorous 
(Apsler, 2009; Cross et al., 2010; Durlak et al., 2010a; ECONorthwest, 2008; Kidron & Lindsay, 
2014; Lauer et al., 2006; Pierce et al., 2010).  Within existent quality studies, research that 
indicates achievement benefits for at-risk youth is minimal (Lauer et al., 2006).  Quality research 
on ASP outcomes is needed to support future funding. 
 Study of time and learning indicates increased time will increase learning (Arlin, 1984; 
Stallings, 1980). Increased time is theoretically equated to skill practice.  Practice, in time and 
learning studies and according to expert performance theory, is shown to improve skill 
acquisition (Ericsson et al., 2007; Lavy, 2015; Poncy et al., 2015).  As learning relates to 
practice, examination of dosage, or ASP time spent learning, can benefit both novice and expert 
learners.  Dosage prescription may also provide more fastidious ASP funding.  Although 
educational pedagogy lends itself to effective use of increased time, instructional methodology is 
currently beyond the scope of this study.  
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 In order to study the impact of ASP dosage on achievement, data was gathered from an 
ASP program implemented in a mid-sized, urban school district in Kentucky.  The data was used 
to answer the following research questions: 
R1:  How does dosage impact math and/or ELA achievement among ASP participants? 
R2:  How does risk impact math and/or ELA achievement among ASP participants? 
R3:  How does expertise impact math and/or ELA achievement among ASP participants? 
Discussion 
 This discussion merges previous study of time and learning, expert performance theory, 
ASPs and achievement with quantitative analysis of dosage and achievement data from an ASP 
to answer the aforementioned research questions.  Relevant data results from Chapter 4 will be 
reviewed.  
 RQ1 Achievement and Dosage 
 The first research question examined whether there is a difference in achievement among 
control group versus low dosage, mid dosage, and high dosage ASP participants.  The null 
hypothesis is there is no difference in achievement between students who received relevant 
subject area ASP dosage and students in the control group.  There was no significant main effect 
of dosage on achievement, after controlling for expertise, in any subject area. Table 12 displayed 
mean comparisons and differences among dosage groups comparing achievement (posttest ACT) 
and ASP dosage rates (control, low, mid, high).  The control group exhibited higher posttest 
scores in English versus low and mid dosage participants.  The control group exhibited higher 
posttest scores in reading versus low and high dosage participants.  Math was the only subject 
area where the control group exhibited lower posttest scores compared to dosage groups and the 
difference was not statistically significant.   
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 Research on learning and time indicates that increased time spent learning will increase 
achievement (Anderson et al., 1998; Arlin, 1984; Lavy, 2015; Poncy et al., 2015; Sandoval-
Hernandez et al., 2013).  ASP research indicates higher levels of ASP attendance evidence 
increased achievement (Apsler, 2009; Dietel, 2009; Hanlon et al., 2009; Lauer et al., 2010). 
Findings support the null hypothesis as results from this study indicate that dosage did not 
impact achievement. Observed differences are congruent with anticipated results. The control 
group exhibited greater gains in mean achievement than all dosage groups in English.  The 
control group exhibited greater gains in mean achievement than low and high dosage groups in 
reading, but not the mid dosage group.  In reading, the mid dosage group outperformed all 
groups.  In math all dosage groups outperformed the control group with greater gains in mean 
achievement.  The low dosage group outperformed all groups in math. According to this study 
additional time spent learning may depend on subject area and expertise.  
RQ2 Achievement and Risk Status 
 The second research question examined whether there is a difference in achievement 
between at-risk and not at-risk ASP participants.  The null hypothesis is there is no difference in 
achievement between at-risk ASP participants and ASP participants not at-risk, as identified by 
SES status.  There was no significant main effect of risk status on achievement, after controlling 
for expertise, in any subject area.  The mean difference comparisons in Table 13 showed 
significance (p < .05) for each subject area by risk status without controlling for expertise.  
Without controlling for expertise, AR ASP participants exhibited mean differences of -0.99 in 
English achievement, -0.88 in reading achievement, and -0.55 in math achievement compared to 
NAR ASP participants.  Table 15 shows achievement means by risk group. 
Table 15 
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Mean Subject Area Achievement by Risk Status 
 English Reading Math 
Risk Status       
AR 14.78 15.99 16.53 
NAR 18.27 18.82 18.40 
  
 Germane to this study is the use of additional instructional time through ASPs to increase 
at-risk student achievement.  Research identifies increased academic instructional time in ASPs 
as a way to improve academic achievement for at-risk students (Durlak et al., 2010a; Lauer et al., 
2006; Lauer et al., 2010; Patall et al., 2010). There was no significant interaction effect of risk 
status by dosage on achievement in all subject areas after controlling for expertise.  Table 16 
shows expertise and achievement means of dosage groups by risk status in each subject area. 
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Table 16 
Mean Subject Area Expertise and Achievement of Dosage Groups by Risk Status 
 
 English  Reading  Math 
 
 AR NAR  AR NAR  AR NAR 
 
 E A E A  E A E A  E A E A 
Dosage                
Control 13.32 14.34 15.90 18.68   13.82 15.62 15.56 18.98  14.00 15.77 16.65 19.18 
Low 14.14 15.04 15.48 17.32   14.50 15.46 16.44 18.00  14.62 17.37 16.22 17.60 
Mid 13.38 13.96 16.24 18.32   13.78 16.72 16.74 19.26  14.20 16.43 15.70 18.60 
High 13.98 15.98 16.36 19.00   14.70 16.22 16.68 19.30  13.88 16.75 15.97 17.52 
  Note. E= Expertise; A = Achievement; AR = At-risk; NAR = Not at-risk.
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 Findings support the null hypothesis, although observed differences are congruent with 
anticipated results.  Without controlling for expertise, risk status significantly impacts 
achievement.  Differences in expertise levels between AR and NAR participants is evident in this 
study and substantiated in research on the underperformance of at-risk students (Dougherty et al., 
2014; Mahoney et al., 2005; Patall et al., 2010).   After controlling for expertise, however, results 
from this study indicate that risk status does not significantly impact achievement.  
 English achievement.  High dosage AR participants are the only AR group that 
outgained the AR control group.  The NAR control group outgained all NAR dosage groups.  All 
NAR dosage groups outgained AR dosage groups. 
 Reading achievement.  Mid dosage AR participants are the only AR group that 
outgained the AR control group. The NAR control group outgained all NAR dosage groups. The 
mid dosage AR group outgained all but the NAR control group. 
 Math achievement.  AR ASP participants in all dosage groups outgained the AR control 
group; no NAR dosage groups outgained the NAR control group.  Low and high dosage AR 
groups outgained low and high dosage NAR groups. 
 Results indicate that the ASP studied evidenced increased achievement for NAR 
participants vs. AR participants in English, although there is some indication that AR ASP 
participants benefitted from ASP participation in reading and math.  Research identifies potential 
benefits in reading and math achievement for at-risk, high school students who attend out-of-
school time programs (Lauer et al., 2006). At-risk, high school students attending out-of-school 
time programs evidenced the largest effect size (.44) in mathematics compared to other grade 
levels (Lauer et al., 2006).  According to this study, use of additional time in an ASP does not 
necessarily increase AR student achievement and programs should take into account expertise 
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level.  Results indicate that while risk status, without controlling for expertise, did impact 
achievement, a more impactful factor is expertise level.    
RQ3 Achievement and Expertise 
 The third research question examined whether there is a difference in achievement 
between ASP participants by expertise level.  The alternative hypothesis is there is no difference 
in achievement by expertise level.   ANCOVA results indicate significance in all three subject 
areas: English expertise (p < .001), reading expertise (p < .001), and math expertise (p < .001).  
English expertise accounts for 53% (ω2 = 0.53) of the variance in English achievement. Reading 
expertise accounts for 40% (ω2 = 0.40) of the variance in reading achievement. Math expertise 
accounts for 43% (ω2 = 0.43) of the variance in math achievement. Table 12 displayed 
unstandardized regression coefficients by subject area for expertise.  The value for English 
expertise (b = 1.324) indicates that as English expertise (ACT PLAN score) increases by one 
point, English achievement (ACT) increases by 1.324 points.  The value for reading expertise (b 
= 1.023) indicates that as reading expertise (ACT PLAN score) increases by one point, reading 
achievement (ACT) increases by 1.023 points.  The value for math expertise (b = 0.750) 
indicates that as math expertise (ACT PLAN score) increases by one point, math achievement 
(ACT) increases by 0.750 points. 
 The interaction of expertise and dosage is also examined in answering the research 
question.  Results indicate there was no significant interaction effect of expertise by dosage on 
achievement in any subject area.  Table 17 shows expertise and achievement means by dosage 
group. 
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Table 17 
Mean Subject Area Achievement of Dosage Groups by Expertise and Achievement 
 English  Reading  Math 
 Expertise Achievement  Expertise Achievement  Expertise Achievement 
Dosage         
Control 14.61 16.51  14.69 17.30  15.32 17.13 
Low 14.81 16.18  15.47 16.73  15.37 18.23 
Mid 14.81 16.14  15.26 17.99  14.95 17.01 
High 15.08 17.40  15.66 17.70  14.92 17.67 
   
 Expertise and dosage.  It was predicted that the expertise by dosage interaction would 
impact achievement results.  Studies of time and achievement evidence anomalies in the data 
where increased learning time does not result in increased achievement (Gettinger, 1984; 
Sandoval-Hernandez et al., 2013; Schiman & Rivkan, 2015; Stallings, 1980).  Expertise level is 
one explanation for variations in achievement outcomes among learners provided with 
comparable increased instructional time (Arlin, 1984; Ericsson et al., 2007; Hambrick & Meinz, 
2011; Pachman et al., 2013).  Study of expert performance theory indicates that greater expertise 
levels will require more deliberate practice or instructional refinement for additional gains in 
expertise (Ericsson et al., 2007), a possible explanation for diminishing returns on dosage.   
 English expertise.   The control group evidenced greater gains in mean achievement 
(d!!!!! = 1.90) than low (d!!!!! = 1.37) and mid (d!!!!! = 1.33) dosage participants, although 
the control group had a lower mean expertise level. High dosage participants evidenced the 
greatest gains in achievement (d!!!!! = 2.32) and had the highest mean expertise level.  
Increased instructional time did not appear to impact achievement in English, except for 
participants with higher levels of English expertise.      
 Reading expertise.   The control group evidenced greater gains in mean achievement 
(d!!!!! = 2.61) than low (d!!!!! = 1.26) and high (d!!!!! = 2.04) dosage participants, although 
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the control group had a lower mean expertise level. Mid dosage participants evidenced the 
greatest gains in achievement (d!!!!! = 2.73) and had the second lowest mean expertise level.  
High dosage participants had the highest mean expertise level.  Increased instructional time did 
appear to impact achievement in reading at the mid range dosage; however, higher dosage rates 
did not appear to impact achievement for participants with greater expertise in reading. 
 Math expertise.   All dosage groups, low (d!!!!! = 2.86), mid (d!!!!! = 2.06), high 
(d!!!!! = 2.75), evidenced greater gains in mean achievement than the control group (d!!!!! = 
1.81) in math. High and mid dosage participants had the lowest mean expertise levels. Low 
dosage participants evidenced the greatest gains in achievement (d!!!!!= 2.86) and had the 
highest mean expertise level. Increased instructional time did appear to impact achievement in 
math, particularly for participants with lower mean expertise levels. 
 Dosage as a singular factor does not impact achievement in English, reading or math.  
Expertise level contributes to the impact of dosage in all subject areas.  Higher rates of dosage 
appear to increase English achievement for participants with higher levels of English expertise.  
The impact of dosage rates appears to be negligible on reading achievement except for 
participants with greater levels of reading expertise; there also appears to be a diminishing return 
at high levels of dosage for participants with higher levels of reading expertise.  Increased math 
dosage appears to improve math achievement for participants at all expertise levels.    
 Expertise and risk status.  Although study of expertise is not evident in current study of 
ASP programs and student achievement, study of time and learning (Gettinger, 1984), mastery 
learning (Arlin, 1984) and expert performance theory (Ericsson et al., 2007), indicate that the 
preexisting knowledge or initial skill acquisition are strong predictors of mastery.  Research on 
at-risk student achievement indicates that at-risk students underperform compared to their peers 
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who are not at-risk (Dougherty et al., 2014; Mahoney et al., 2005; Patall et al., 2010).  Therefore 
it is logical to conclude that at-risk students will likely evidence lower levels of expertise 
compared to not at-risk peers.  It was predicted that the main effect of risk status would impact 
student achievement, and although this is evidenced in the analysis, inclusion of the covariate 
expertise indicated that between expertise and risk status, expertise is a more significant variable 
impacting student achievement.      
 There was a significant interaction effect of risk status and expertise in English (p=.01) 
and math (p = .03), but not in reading (p = .16).  Table 18 shows pre- and posttest differences by 
risk status in each dosage group. 
Table 18 
Pre- and Posttest Differences by Risk Status* 
 English  Reading  Math 
Risk Status AR NAR  AR NAR  AR NAR 
Dosage         
Control 1.02 2.78  1.80 3.42  1.77 2.53 
Low 0.90 1.84  0.96 1.56  2.75 1.38 
Mid 0.58 2.08  2.94 2.52  2.23 2.38 
High 2.00 2.64  1.52 2.62  2.87 1.55 
Note.  *As shown in Table 19, mean levels of expertise are lower in all groups and subject areas 
for AR vs. NAR. 
   
Risk status impacts achievement in English, reading and math; however, expertise level 
contributes to the impact of risk status in English and math.  Among subject areas that evidenced 
significant risk status by expertise interactions, NAR ASP participants, with greater levels of 
expertise, outgain AR ASP participants in English, and low and high dosage AR ASP 
participants outgain NAR ASP participants in Math.    Although not significant, mid dosage AR 
ASP participants outgained NAR ASP participants in reading.  There also appears to be a 
diminishing return at high levels of dosage for NAR participants in math.  No NAR participants 
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outgained control groups in any subject area; whereas, all AR ASP participants outgained the 
control group in math, at high dosage rates in English and mid dosage rates in reading.  
Limitations and Implications  
 This study has several limitations.  ASP attendance is problematic in ASP research, 
particularly with older students (Cross et al., 2010; Dietel, 2009; Durlak et al., 2010a; Granger, 
2010).  Low attendance rates were also evidenced in this study.  Dosage rates were determined 
using frequency distributions; and, dosage levels were well below those recommended in 
relevant ASP literature (Apsler, 2009; Dietel, 2009; Hanlon et al., 2009; Lauer et al., 2006).  All 
ASP participants, including control group participants, attend low-performing schools.  Also, this 
study did not control for variability associated with instructional pedagogy. 
 First, ASP studies indicate midrange dosage rates will increase student achievement 
(Apsler, 2009; Hanlon et al., 2009; Lauer et al., 2010).  Relevant literature discusses 50 – 65% 
attendance rates or between 45 and 100 hours over the course of one to two years (Apsler, 2009; 
Dietel, 2009; Hanlon et al., 2009; Lauer et al., 2010).  Based on Kane’s (2004) work that 
recommends using actual hours of attendance, frequency distributions revealed that 33% of ASP 
participants only attended two hours or less of the program; 66% attended five hours or less; and 
100% attended 24 hours or less.  Although transportation was provided by the schools, ASP 
program participation overall was significantly less than attendance or dosage recommendations 
in relevant research literature.  ASP attendance is notoriously scant, particularly in high school, 
among ASP studies (Apsler, 2009; Dietel, 2009; Durlak et al., 2010b). One implication is that 
improving achievement requires greater ASP dosage.  Future research is needed on strategies for 
improving ASP attendance in high schools, and whether or not increased dosage rates for AR 
students may improve achievement. 
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 Second, all data for this study includes students who attend low-performing schools.  The 
ASP program was funded to improve student achievement at schools where the majority of 
students were already underperforming based on Kentucky’s accountability model.  Low-
performing high schools have lower graduation rates, higher poverty rates, higher suspension 
rates, and higher dropout rates.  Instructional efficacy is often questioned at low-performing 
schools considering the myriad social, emotional, and physical barriers associated with high 
poverty that attenuate classroom instruction.  A second implication is that results from this study 
should be contextualized.  Future research is needed on how ASP dosage impacts students from 
higher performing high schools. 
 Third, although this study attempted to mitigate the impact of instructional strategies by 
using the entire population of data from the ASP program and random sampling, students came 
from different schools, different classrooms, and different methods of ASP program 
implementation.  Meta-analyses of ASP programs around the United States enumerate many 
flaws among ASP studies, primarily poor study design and lack of statistical rigor (Apsler, 2009; 
Cross et al., 2010; Durlak et al., 2010a; ECONorthwest, 2008; Kidron & Lindsay, 2014; Lauer et 
al., 2006; Pierce et al., 2010).  In this study, construct validity was of primary concern. 
Measurement of achievement, expertise, risk status and dosage, as they were operationalized for 
this study, provided more rigorous constructs than use of instructional strategies.  Although 
Brown and Saks found that “[i]n no case” was “a variable measuring how time is used… 
significantly related to achievement,” they discuss the complexity of measuring instructional 
variations (1986, p. 497). Although attempts were made to limit confounding variables, 
instructional strategies used at the different high schools may also have impacted student 
achievement.  Future research is needed on school level variations that may impact ASP program 
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implementation across schools and subsequent evaluation of the impact of dosage and student 
achievement. 
Conclusion 
 Findings indicate that at times control group participants, those who did not participate in 
the ASP program, outperformed ASP participants.  Although not consistent among subject areas, 
all of the research questions were partially supported.   
 It was demonstrated in the current study that ASP dosage did not impact student 
achievement.  Other ASP studies have shown increased achievement that may have been 
attributable to selection bias: low attendance, attrition, and self-selection for ASP participation 
(Apsler, 2009; Kane, 2004) or high levels of ASP program dosage (Apsler, 2009; Dietel, 2009; 
Hanlon et al., 2009; Lauer et al., 2010).  Results from this study indicate ASP participation did 
not significantly improve achievement in any subject area, although observed differences 
indicate ASP participation improved math achievement more for ASP participants than the 
control group.  Future research is needed to determine if ASP participation significantly 
improves math achievement. 
  It was demonstrated that risk status, after controlling for expertise, did not impact student 
achievement. Although research on low-income students and achievement indicates a correlation 
between poverty and low achievement, ASP study has yet to indicate ASP achievement 
outcomes of significance for low-SES participants with effect sizes proportional to funding 
(Dietel, 2009; Lauer et al., 2006).  Kane (2004) posits “we may discover that the sample sizes 
required to identify the expected impacts on academic achievement would be prohibitively 
expensive” (p. 4).   
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 This ASP study indicates that measuring achievement outcomes based on risk status was 
less telling than examination of achievement outcomes by expertise.  Table 19 shows frequency 
distributions for groups by risk status and proximity benchmark at pretest. 
Table 19 
Frequency Distribution by Risk Status and Proximity to Relevant ACT PLAN Benchmark  
 English Sample  Reading Sample  Math Sample 
Risk Status and Proximity       
AR, below 120  163  173 
AR, at or above 84  41  11 
NAR, below 66  121  132 
NAR, at or above 136  81  32 
 
Table 21 indicates that within risk status categories, expertise levels varied.  Math expertise was 
lower overall, perhaps contributing to observed differences in achievement due to ASP 
participation compared to other subject areas.  Expertise appears to confound at-risk 
achievement.  Future research is needed to determine if there is a significant impact of ASP 
participation on at-risk student achievement if ASP programs differentiate by expertise levels 
within risk groups.  
 It was demonstrated that expertise, among variables examined in the current study, had 
the only and greatest significant impact.   Observed differences indicate that the impact of dosage 
appeared to vary dependent on expertise level.  Low dosage math participants, for example, with 
higher mean levels of expertise, had the greatest gains in achievement.  Also, higher rates of 
English dosage appeared to be more beneficial for participants with increased English expertise.  
Because students self-selected for ASP participation, students with greater levels of expertise 
may have attended sessions relevant to their needs or asked for specific help from ASP teachers 
in specific areas.  English and math achievement rely on progressive skill acquisition.  English 
and math achievement at the high school level involve explicit instruction of specified skills and 
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deliberate practice.  Although effect sizes indicate expertise accounts for approximately half the 
variance in achievement, this study indicates neither ASP program dosage nor at-risk status 
accounted for the additional variance.  One “problem [in current ASP research] is the failure to 
describe program details and to assess treatment fidelity” (Lauer et al., 2006, p. 307).   Factors to 
consider in future research include: instructional pedagogy used in ASPs, ASP teacher 
qualifications, and school-level variations.  
 The main goal of this study was to apply statistically rigorous methodology to study of an 
ASP program.  The literature review discusses studies of ASP programs that are not considered 
statistically rigorous primarily due to inconsistent data collection and data reporting; poorly 
defined operational constructs; and missing, invalid or unreliable outcome measures.  ASP data 
was used in this study because data reporting was required of each school in the district, 
including hours of attendance.  The scope of the current study posits that subject area equivalent 
dosage will impact subject area relevant achievement; in other words, it is not expected that 
participants with high dosages of math programming participation will exhibit significant 
changes in Reading or English scores.  Although dosage rates were low, use of dosage as an 
operational construct was an attempt at increased accuracy.  Use of ACT tests increased validity 
and reliability of results.  This study attempted to increase statistical rigor compared to ASP 
literature heretofore reviewed  (Apsler, 2009; Cross et al., 2010; Durlak et al., 2010a; 
ECONorthwest, 2008; Kidron & Lindsay, 2014; Lauer et al., 2006; Pierce et al., 2010).  
 Millions of dollars are spent on ASPs, including the program examined in this study 
costing $8,000,000.  Overall, data supports the use of dosage, risk status and expertise along with 
rigorous statistical analysis, to measure ASP impact on student achievement. One potential 
constraint to examination of the dosage by risk status and/or expertise interaction is low dosage 
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rates.  Future study needs to include methods for increasing dosage rate in addition to continued 
study of the effects of varied dosage rates by expertise level and risk status on achievement. 
However, “[h]igh attendance at a poorly implemented program may do more harm than good” 
(Cross et al., 2010, p. 377).  Of primary relevance, based on outcomes from this study, is the 
importance of expertise in the design, implementation, and evaluation of ASP programs.  
Although accountability and funding currently prioritize SES status, this study identified that risk 
status does not significantly impact achievement after controlling for expertise.  It would be 
remiss, then, to qualify, select, or evaluate students based solely on risk status without taking into 
account their subject area expertise.  Although research indicates that low SES students are less 
likely to have attained subject area expertise, this study showed that additional ASP dosage does 
not significantly benefit low SES students more than control group participants.   Ideally, 
strategic identification of ASP participants based on expertise, including specific 
recommendations for instruction and dosage, could inform ASP funding.    
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